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ABSTRACT
This paper studies the Ordinary Least-Squared (OLS) and Instrumental Variables (IV)
estimates of the returns to schooling for male workers in Spain. OLS estimates are often
biased due to the endogeneity of schooling, measurement errors or omitted variables.
Proper IV estimates correct this bias. The reliability of family background, natural
experiments (based on changes in the education system and season of birth) and the
availability of a college in the province is checked using Spanish data. The results
suggest that background and college availability are valid instruments and that the IV
estimates of the returns to schooling are higher than OLS estimates. These results are in
line with the majority of previous results in the literature.
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1 ￿ Introduction
In this paper, we estimate the returns to schooling in Spain using Ordinary Least-
Squared (OLS) and Instrumental Variables (IV). The databases used provide us with
three sets of instruments: family background, natural experiments such as changes in the
education system and the season of birth, and college availability.
The rate of return to schooling is an important factor in determining educational
attainment, labour participation, wages and income. Conventional OLS has been widely
used to estimate this return even although there are several possible sources of bias
associated with this method. Firstly, schooling may be endogenous as a result of the
individual￿s optimal choice. This implies that OLS estimates of the returns to schooling
would be biased upward (see Card, 2000 for an explanation of the direction of biases).
Secondly, ability bias arises in the presence of an unobservable factor that is correlated
with both schooling and wages. This also results in an upward bias in OLS estimates
(Griliches, 1977; Card, 1999). A third source of potential bias is that of measurement
errors. In this case, the bias in the OLS estimate is usually considered to be downward.
In order to solve the problems associated with the OLS, IV is usually applied.
This latter method is based on the existence of exogenous facts that influence schooling
decisions
1. In the absence of pure random assignment, one needs to identify a casual
exogenous determinant of schooling.
Previous studies in Spain estimate the returns to schooling using different
databases. Some of the most recent are Alba-Ram￿rez and San Segundo (1995), Vila
and Mora (1998), Barceinas et al. (2000) and Garc￿a et al. (2001). The returns to
schooling estimated using the traditional Mincerian specification are in the range of 5 to
                                                          
1 For other studies which include an explicit proxy ability measure, or use twin or panel data or a rank-
order method, see Card (1999) and Rummery et al. (1999).3
7%. Although, the above studies, with the exceptions of Barceinas et al. (2000) and
Garc￿a et al. (2001), rely on OLS estimates. The possibility of adopting the IV approach
to estimate the returns to schooling for Spain is what we are evaluating in this paper.
Identification is achieved by making use of three types of instruments. Firstly, those
based on family background. Secondly, those stemming from natural experiments, the
season of birth, as in Angrist and Krueger (1991), and the changes in the schooling
system introduced in 1970 by a new education law, Ley 14/1970 General de Educaci￿n
y Financiamiento de la Reforma Educativa, L/70 henceforth. We use these changes in
line with Harmon and Walker (1995). L/70 generalised the right to education and set up
a free and compulsory period of primary education from the age of 6 to the age of 13
2.
L/70 not only changed the compulsory age for leaving school, but also implied a
substantial structural change in the system as well as strong pedagogical reform. Finally,
the third type of instrument is based on college availability, following Card (1994) and
Garc￿a et al. (2001). Interaction between college availability and family background, as
Card (1994) suggests, is also studied.
Our results show that background and college availability are valid instruments
for the Spanish case. However, instruments based on natural experiments are not valid
given the weak correlation with schooling. This fact considerably raises the standard
error of the IV estimates of the years of schooling coefficient, and therefore, the
estimates using natural experiments information are not sufficiently accurate. The IV
estimates of the returns to schooling using valid instruments are higher than the OLS
estimates.
                                                          
2 Previously to L/70 there was an attempt to change the educational system but it was ineffective. In 1990
a new law, LOGSE/1990, was set up rising the compulsory years of schooling. This new law, however,
does not affect our data sets.4
The structure of the paper will be as follows. In section 2, we provide a
description of the databases used. The econometric specifications are presented in
section 3. Section 4 shows the OLS and IV estimate results of the returns to schooling
using different instruments. In section 5, we present the main conclusions.
2 - Data
Two Spanish databases are used in this paper: the Survey of Structure, Conscience and
Biography of Class (ECBC) and the Household Panel of the European Union
(PHOGUE). Our samples are limited to male workers so that complications associated
with the disrupted work careers of women because of childbirth and rearing are avoided.
2.1 ￿ Survey of Structure, Conscience and Biography of Class (ECBC)
This survey, carried out in 1991, contains data of 6,632 individuals and provides
information that allows us to use several IV procedures. It includes family background
and the province of residence when the individual was 16, which allows us to build a
measure of college availability in the province. In addition, it is possible to build
dummy variables based on the individual￿s age to reflect the changes in the education
system. Our sample includes 1,355 male wage earners between 16 and 65 years old for
whom all necessary information is available.
2.2 - Household Panel of the European Union (PHOGUE-1994)
This is a source of data for the European area conducted by EUROSTAT. In Spain, a
total of 8,000 households were interviewed, generating information on over 17,908
individuals. Unfortunately, PHOGUE does not provide information on either family5
background nor province of residence. However, it does provide information on the
individual￿s season of birth. Furthermore, as in ECBC, we can build a set of variables
that reflect changes in the education system based on the individual￿s age. The total
number of male wage earners aged 16-65 for whom all the necessary information is
available is 3,025.
The dependent variable in the wage equations is the log of the net hourly wage.
The explicative variables include: years of schooling (total years in ECBC and imputed
years in PHOGUE); age and age squared to approximate experience; tenure (in years in
ECBC and in brackets in PHOGUE) and seven regional dummies. The reduced form of
the schooling equations used in the IV approach includes as explicative variables all the
variables of the wage equation and the identifying variables. Some summary statistics
for the total sample and for the sub-samples affected by the exogenous instruments are
provided in Tables A.1 and A.2 in the Appendix. We can see that, on average, men who
were born before 1957 or 1960 have on average more years of schooling than the others
and that the number of years of schooling is higher for those at the age of 14 who live in
a province with a college. We observe only small differences between those who were
born in January-June and those born in July-December.
3 ￿ Instrumental variable estimates of the returns to schooling
A simple endogenous schooling model consists of a two-equation system:
i i i i u S X LnW + + = β α [1]
i i i v Z S + = γ .[ 2 ]
The wage (LnW) is determined by a vector of exogenous variables (X) and years of
schooling (S), its associated coefficient (β) being the returns to schooling. The schooling6
equation is a reduced form in which Z is a vector of exogenous variables that influence
the schooling decision so that X is included in Z. Estimation of equation [1] by OLS will
yield a biased estimate of β if S is not exogenous (u and v are correlated). The most
general method to handle such a situation is IV.
The main problem in using IV procedures is choosing the vector of instruments.
We should be very cautious with respect to the quality and validity of these instruments.
Firstly, as Bound et al. (1995) propose, instrumental quality is ensured only if there is a
strong correlation between the instruments and schooling. If this is not the case, the
weak correlation between the potential instruments and the wage can result in a large
bias in the IV estimates and may yield more inconsistent estimates than those obtained
using OLS. In order to test the correlation between the instruments and the years of
schooling, F-tests on the excluded variables have been performed. Moreover, Bound et
al. argue that the addition of the identifying variables to the reduced-form equation
needs to improve the R
2 of that equation. Consequently, the partial R
2 obtained from
regressing years of schooling against only our potential identifying variables is reported.
Secondly, instruments are valid provided they are orthogonal to the error term of
the wage equation (E[Zi, ui]=0). In order to test this, the Sargan miss-specification test is
implemented. Under the null hypothesis of valid instruments, the Sargan statistic (N
times the R
2 from the regression of the residuals of the IV estimate of the wage equation
on the instruments) is asymptotically distributed as a Chi-squared (χ
2) with degrees of
freedom equal to the number of over-identifying restrictions (the number of instruments
less the number of regressors), see Davison and McKinnon (1993). If the Sargan
statistic is significantly larger than it would be under the null hypothesis, one should be7
extremely cautious in interpreting the estimates since it is likely that either the model is
incorrectly specified or some of the instruments are invalid.
Finally, even when economic theory suggests that schooling may be
endogenous, this assumption should be tested. If schooling were not endogenous, the
OLS would yield more efficient estimates than the IV procedure. Therefore, the
Durwin-Wu-Hausman test for endogeneity of schooling is reported, see Hausman
(1978) and Davidson and McKinnon (1993). It allows us to reject or accept the null
hypothesis that the OLS estimate is consistent, βOLS = βIV. This test is implemented by
including the residual obtained from the regression of schooling on the instruments as a
regressor in the wage equation and testing its significance. If it is significant the null
hypothesis is rejected. This procedure provides the same results as when exchanging the
predicted value of the years of schooling for the original one and, additionally, it
provides an exogeneity test.
4 ￿ Results
Table 1 shows the results from the traditional Mincerian wage function using OLS. The
returns to schooling are significant and equal 6.4% in ECBC and 5.8% in PHOGUE.
These results are similar to the majority of the ones reported for the Spanish case using
similar specifications and are close to the ones published for other cases, Card (1999).
The other explicative variables included are significant and show the expected
relationships with wages. Next, since the OLS estimates may be biased the IV estimates
are considered.
Insert Table 18
4.1 - Family background
There is a long tradition of using family background information as instrumental
variables for schooling, see for example Blackburn and Neumark (1991, 1995) for the
USA, Uusitalo (1999) for Finland, Levin and Plug (1999) for the Netherlands, Brunello
and Mainiaci (1999) for Italy and Callan and Harmon (1999) for Ireland. This interest is
driven by the fact that children￿s schooling outcomes are highly correlated with their
parents￿ characteristics, especially education, see for instance Albert (1996) or Peraita
and SÆnchez (1998) for Spain. In this paper, we consider as instruments, in addition to
the parents￿ education, the father￿s level of responsibility in his job, occupation, type of
contract and sector.
3. Table 2 shows regression results for the reduced form of the
schooling equation using these sets of instruments. As might be expected, there is a
strong correlation between the family background and the individual￿s schooling
attainment. Men with less educated parents have on average significantly shorter school
careers. Besides, having a self-employed father, with a high level of responsibility in his
job, with a permanent contract, employed in a white-collar job or working in a non-
agricultural sector yields longer school careers.
Insert Table 2
In Table 3 wage equation estimates are provided. In order to compare, we have
reported the OLS estimate again in the first column. The results show that the returns to
schooling estimates are higher using IV than OLS in all the cases (between 9.1 and
13.1% compared to 6.4%). The sign of the bias is in accordance with the results
reported in the literature using family background as an instrument (a discussion of this
point will be provided below).
Insert Table 39
With regard to the quality of the instruments, F-test on excluded variables and
partial R
2, listed at the bottom of table 3, confirm that the instruments used are strongly
correlated with the years of schooling. Identifying variables are all jointly significant in
the schooling equation and the values of the partial R
2 are higher than those reported in
Bound et al. (1995) and Harmon and Walker (1995). Testing the relevance of IV, we
have obtained that the exogeneity test allows us to reject the null hypothesis, OLS
estimates do not differ from IV estimates in all cases except for the father’s job sector
instruments. With reference to validity, despite the strong intergenerational correlation
in schooling, in the literature it is far from clear that family background variables are
legitimate instrumental variables for schooling. As mentioned above?, if the family
background is correlated with the non-observable individual effects, these instruments
are not valid. Although, when the over-identifying restrictions are tested using the
Sargan test, the hypothesis that the instruments are orthogonal to the error term in the
wage equation is accepted in four of the five cases evaluated. These results are in line
with those obtained in other countries where they are shown as valid instruments, see
Blackburn and Neumark (1991, 1995), Uusitalo (1999), Levin and Plug (1999),
Brunello and Mainiaci (1999) or Callan and Harmon (1999).
Lastly, in the literature it is a general fact that an increase in the returns to
schooling estimate over the corresponding OLS estimate is obtained when family
background information is used as an instrument (Card, 1999; and Blundell, 2001). Two
main factors could explain this fact. Firstly, one might expect family background
information to contain reporting errors. It could induce a positive bias in the schooling
coefficient that may partially reduce the direct attenuation effect of measurement error
in the schooling variable. And secondly, if the true return to schooling varies across the
                                                                                                                                                                         
3 We have also used the mother￿s employment status as an instrument but it was not significant.10
population, the IV estimates would not provide a consistent estimate of the average
return to schooling. For example, if a family experiences financial difficulties at the
time the schooling decision is made, the instrument reflects this and the IV estimate
captures the average among those whose families have not experienced financial
difficulties, Blundell (2001).
4.2 ￿ Natural experiments
In the absence of a true experiment, natural experiments, usually changes in the supply-
side, can be used to assign students randomly to different educational levels and,
therefore, generate instrumental variables. It would only be necessary to locate
exogenous events that would provide this kind of information
4. However, even though
we were able to find these events, this approach is not exempt of criticism. Firstly, some
of the instruments proposed may present a weak correlation with the years of schooling
and this fact may bias the IV estimates. Secondly, it is possible that the instruments
based on the supply-side variables may affect the mapping between ability and
schooling outcomes. This fact would lead to a violation of the assumptions required for
a conventional IV estimator (see Card (2000) for a fuller explanation). Finally, one does
not really know what the IV method estimates. So, if the returns to schooling vary
across individuals and the exogenous event, law changes for example, reduces the cost
of schooling, the IV estimate could capture the returns to schooling for those whose
schooling decisions are most affected by the structural innovations in the education
system, Imbens and Angrist (1994).
                                                          
4 Card (2000) presents a theoretical and econometric framework to analyse this approach and presents a
selective review of the recent literature on estimating the returns to schooling using supply-side variables.11
4.2.1 - Education law changes
Some recent papers exploit changes in the legislation about schooling such as a rise in
the minimum school-leaving age (MSLA) or a setting-up of free educational fees, see
Harmon and Walker (1995) for the UK, Vieira (1999) for Portugal, Brunello and
Miniacy (1999) for Italy, Levin and Plug (1999) for the Netherlands, Meghir and Palme
(1999) for Sweden and Callan and Harmon (1999) and Denny and Harmon (2000) for
Ireland. Identification is usually achieved by the inclusion of dummy variables that
record the exogenous change. For example, when Harmon and Walker (1995) consider
the change of the MSLA from the age of 14 to 15, they define a dummy that equals one
if the individual is aged 14 in the year in which the change started to operate and,
therefore, faced a MSLA of 15 (one year more than the previous cohort).
In Spain, Barceinas et al. (2000) use dummy age variables as instruments. In
order to select the best age dummy variables, they apply a stepwise process based on the
best-adjusted model. The selected age dummy variables are not correlated with the error
term of the wage equation and the schooling endogeneity is confirmed. They find that
the estimated returns to schooling using IV are close to those obtained when using OLS.
In this paper, we adopt the Harmon and Walker (1995) approach. Firstly, it is
necessary to identify some exogenous facts in the schooling system that, a priori, may
affect schooling attainment. Secondly, we have to suggest age variables that capture
these facts and, finally, test whether these variables are correlated with the years of
schooling. In Spain, L/70 (Ley-1970 General de Educaci￿n y Financiamiento de la
Reforma Educativa) set up a period of compulsory and free education from the age of 6
to the age of 13 (inclusive), jointly with a strong structural and pedagogical change, see
for example Blat (1992).12
Figure 1 of the Appendix provides a scheme of the education system before and
after 1970. Since before this law no compulsory education was effective, L/70 was
applied to children who were 13 or less and still remained at school. In order to test if
this change improved schooling attainment, we have defined a dummy variable, E57,
that equals 1 if the individual was born in 1957, the first cohort affected, or after. In
addition to this variable, we consider another dummy to pick up the pedagogical change
in the system. In order to do this, we need to check how the law was implemented.
Figure 2 of the Appendix shows the time scheme of the reform. In the period
1970/1971, the first four courses of the new system were set up and Primary School I
students of the old system were adapted to the new system. Primary School II and
Lower Secondary School of the old system were phased out progressively and
disappeared in 1973/1974. This calendar implies that people who were 10 or younger in
1970 should be considered as studying under the new system. A dummy variable, E60,
is defined in order to take this fact into account
5. The effects of E57  and  E60 on
schooling attainment can be computed with both databases ECBC and PHOGUE. Age
and age squared are expected to capture these aggregate trends in scholars
participation
6.
Table 4 shows the regression results of the schooling equation using educational
law change information as instruments with both ECBC and PHOGUE. Firstly, we can
see that E57 has the expected positive effect with both databases although it is only
significant at 10% with ECBC. Secondly, E60 presents, surprisingly, a negative and
                                                          
5 An additional dummy variable was defined to pick up the fact that there are individuals who studied
under the new system only, aged six or less in 1970 (the first cohort affected was the 1964 cohort).
However, the same results as with E60 are found.
6 Since the schooling equation is a reduced form, the age variables will not only pick up the changes in
the time trend but will also capture the effect of the experience (age approximates experience) on the
expected wage.13
significant effect with ECBC. This could show that the new structure assured
compulsory primary schooling but discouraged post-primary school attainment.
However, with PHOGUE, we observe a positive but non-significant effect. The third
column of Table 4 shows the results when the two cohort variables are included. We
observe that the results are similar. It would seem that the found effects may be caused
by the interaction between the cohort variables and the age variables or that the cohort
variables are picking up pure cohort effects that age and age squared are unable to
capture. In conclusion, the instruments based on exogenous changes in the education
system seem to show an unclear pattern in the Spanish case. Callan and Harmon (1999)
obtained the same conclusion for Ireland: when age-band variables are included in the
schooling equation along with age-related dummies, it is found that these are not valid
instruments to identify the model.
Insert Table 4
Bearing in mind the problems with these instruments, Table 5 shows the results
of the wage equation estimates using the IV procedure. As expected, the standard errors
of the schooling variable in the IV estimates rise. The F-statistic on excluded identifying
variables and the partial R
2 obtained with all the sets of instruments point out that the
correlation between the instruments used and the years of schooling is not strong
enough to accurately estimate the returns to schooling. In these cases, as Staiger and
Stock (1997) show, the estimates can be biased, noisy and unstable
7. This would explain
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that the returns to schooling have not been significant and have presented an unexpected
sign. The results of the Hausman’s t-test on exogeneity show that only in two cases with
PHOGUE, can schooling be considered endogenous at a 5% level of significance. Other
studies using this type of information found the same result, Levin and Plug (1999) and
Meguir and Palme (1999).
Insert Table 5
4.2.2 - Season of birth
The month or season of birth has also been used as natural experiment. Angrist and
Krueger (1991) show that a student￿s quarter of birth generates variation in the years of
schooling. In the USA, education law requires students to enter school in the autumn of
the year in which they are 6 and this allows them to leave when they reach the age of
16. This induces a relationship between quarter of birth and schooling attainment,
because students who are born in the first quarter of the year are allowed to leave after
having completed fewer years of schooling than students who enter  school being
younger. If the quarter of birth is exogenously correlated with the years of schooling,
then it may be a valid instrument for schooling. In Spain, it is possible to implement this
approach since the education system works in a similar way (affecting individuals who
reach the age of 14 in this case). For this purpose, we use the PHOGUE and compute a
dummy variable that equals 1 if the worker was born in January-June and 0 if he was
born in July-December
8.
Table 6 shows the results of the schooling and wage equation. We can see that
the season of birth presents a positive but not significant effect on schooling
                                                          
8 In Spain, school starts in September and finishes in June15
attainment
9. This result is opposite to the one found in Angrist and Krueger (1991). This
difference may be explained by the fact that students would usually voluntarily
complete the course they started and so, no effect would be found. On the other hand,
educational psychologists acknowledge an opposite effect to the one found by Angrist
and Krueger: individuals starting school at an older age usually acquire more schooling
since older pupils tend to receive higher marks. This fact encourages even further
schooling, see Shap (1995), and may compensate the Angrist and Krueger effect.
As a result of this weak correlation between the instrument and schooling
attainment, we can see in the estimate of the wage equation an increase in the standard
error of the estimation with a return to schooling of 14.2%. This high coefficient may
reflect a large bias in the IV estimate as Bound et al. (1995) argues. The F-test and the
partial R
2 confirm the weak correlation between the instruments and the years of
schooling. Moreover, the Hausman t-test for endogeneity of schooling does not reject
the exogeneity of the years of schooling.
Insert Table 6
4.3 ￿ College Proximity.
The presence of a nearby college may be an exogenous determinant of schooling.
Students who grow up in an area without a college face higher schooling costs and one
would expect that this higher cost reduces investment in schooling. This fact would also
affect secondary school attainment since part of the enrolment into secondary education
is driven by the desire to access to the superior level. Garc￿a et al. (2001) using ECBC
data use a measure of college proximity based on the availability of colleges in the  at
                                                          
9 We have considered different specifications of season (terms, month etc.) and the fact that this effect
only works for those who were born after 1957 or 1960, however, the results do not change.16
the age of 14 jointly with age and province dummies and a dummy for residence in the
parts that remained loyal to the Republican Government in the Spanish Civil War
(1936-1939). In this paper, we use the same college availability measure but adopt the
approach of Card (1994) to also take into account that the college availability effect may
have different consequences depending on family background. Growing up near a
college should have greater effects on the schooling attainment of children from poorer
families. The low-income variable is defined using information on the father￿s
occupation. We include a dummy variable that takes value one if the father is a manual
worker and zero otherwise
10.
The first column of Table 7 presents the estimation results of the schooling
equation including college availability as an instrument. As in Card (1994) and Garc￿a
et al. (2001), this variable shows a positive and significant effect. In the second column
we include the interaction between college availability and low income. This interaction
has a positive effect showing that the effect of living near a college is higher for those
with low income. The third and fourth columns in Table 7 show the IV estimates of the
wage equations. The returns to schooling are higher than those obtained using OLS
(6.4% using OLS and 8.3 and 10.7% using IV) and similar to those obtained using
family background instruments. These results are in line with Card (1994) and Denny
and Harmon (2000) but differ from Garc￿a et al. (2000) who, also using ECBC, obtain
that the returns to schooling increase only from 3.4 to 3.6%. These differences may be
explained by the fact that our wage specification, sample and methodology are different
from theirs. With regard to the quality and validity of the instruments, they are jointly
significant as the F-test shows. The result of the Hausman t-test allows us to confirm the
                                                          
10 We have also defined family income using the information provided by the father’s education and the
results were similar.17
endogeneity of schooling when we include the interaction between low income and
college availability. Furthermore, the Sargan test confirms that the error terms of the
schooling and the wage equation are not correlated.
Insert Table 7
5 ￿ Conclusion
In this paper, we have explored the use of instrumental variables (IV) to provide
accurate estimates of the returns to schooling with two representative samples of
Spanish male wage earners. The IV method has became one of the most frequently used
in solving the inconsistency of OLS estimates due to the endogeneity of schooling,
ability bias or measurement error in the schooling variable.
We have tested several sets of instruments widely used in the literature and have
discussed the quality and validity of these instruments for the Spanish case. This allows
us to throw some light on the information that should be collected in the surveys if one
wants an accurate estimate of the returns to schooling. Firstly, family background
variables have been considered. The results show that men with more educated parents
or with a father employed in a job characterised by a high level of responsibility, or who
is self-employed, or has a permanent contract, or a white collar job or works in the non-
agricultural sector have, on average, longer school careers. These instruments are not
only highly correlated with years of schooling but also valid instruments since there is
no correlation between them and the error term of the wage equation. Within the set of
family background information considered, parents￿ education performs the best.
Secondly, we have explored natural experiments based on the changes of the education
system brought about by the L/70 (Ley General de Educacion y Financiamiento de la18
Reforma Educativa de 1970). This identifying strategy is very close to that used in
Harmon and Walker (1995) but our instruments for Spain do not seem be as good as
those for the UK or other countries. Additionally, season of birth also presents a weak
correlation with the schooling variable. Hence, we could not estimate accurately the
returns to schooling using these instruments. Finally, college availability has been
considered extending the model to take into account the interaction between family
background (low income) and college availability. This set of instruments is found also
to be valid.
The results of the estimation of the wage equation with IV estimated using valid
instruments show a rate of return to schooling of around 10% which is higher than the
OLS estimate (6.4%). This means that one should be very careful when interpreting
OLS estimates since they are very often to be biased.
We would like to conclude with a somewhat general comment about the
robustness of IV as a viable method in obtaining a consistent returns to schooling
estimation as well as its interpretation. Our results show the extent to which IV
estimates are sensitive to the choice of instrument. If the instruments are not sufficiently
correlated with the individuals￿ schooling attainment, the returns to schooling estimated
is not accurate. One should be very cautious as this could lead to biased estimates.
Finally, if the return to schooling is not the same for everybody, the IV will estimate the
average return from among those with a higher propensity to take schooling. This is a
local average effect and will not be, in general, equal to the average return of the
population. Hence, future research should extend the analysis in order to consider
whether the return to schooling is heterogeneous in the population.19
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Years of schooling 0.064 (0.004)** 0.059 (0.002)**
Age 0.049 (0.010)** 0.049 (0.004)**
Age squared -0.000 (0.000)** -0.000 (0.000)**
Tenure 0.011 (0.002)**
6-12 months -0.007 (0.033)
1-2 years 0.032 (0.033)
2-5 years 0.116 (0.023)**
5 or more years 0.238 (0.022)**
Intercept 4.727 (0.195)** 4.955 (0.084)**
R-squared 0.32 0.46
N 1,355 3,025
•  7 regional dummy variables are included.
•  Robust standard errors in parentheses.
•  * Significant at 5%. ** Significant at 1%.
•  Omitted tenure in PHOGUE: less than 6 months.23
Table 2













Less than Primary -4.286 (0.596)**
Primary -2.478 (0.525)**
Secondary  -0.484 (0.621)
Mother￿s education
Unknown -2.004 (0.693)**
Less than Primary  -2.656 0.663)**
Primary -2.235 (0.596)**
Secondary  -0.285 (0.717)
Father￿s occupation
Professional I 2.059 (0.386)**
Professional II 3.422 (0.467**)
Clerical 2.184 (0.383)**
Military or other 0.913 (0.459)*
Father￿s sector
Industry 1.915 (0.326)**
Construction  0.737 (0.402)
Commerce 2.775 (0.367)**
Public administration 3.133 (0.412)**






     Wage-employed -2.436 (0.401)**
Age 0.190 (0.066)** 0.186 (0.067)** 0.171 (0.065)** 0.132 (0.067)* 0.152 (0.066)*
Age squared -0.003 (0.001)** -0.003 (0.001)** -0.003 (0.001)** -0.003 (0.001)** -0.003 (0.001)**
Tenure  0.002 (0.017)  0.002 (0.017)  -0.006 (0.017)   0.018 (0.018)   0.000 (0.018)
Intercept 12.721 (1.419)** 7.133 (1.252)** 6.205 (1.264)** 8.295 (1.235)** 8.511 (1.245)**
R-squared 0.23 0.14 0.14 0.10 0.10
N 1,355 1,355 1,355 1,355 1,355
•  7 regional dummy variables are included.
•  Robust standard errors in parentheses. * Significant at 5% level. ** Significant at 1% level.
•  Omitted father and mother￿s education: superior; father￿s occupation: manual worker; father￿s
sector: agriculture; father￿s level of responsibility: without responsibility; father￿s type of
contract: self-employed and temporal contract.24
Table 3







































































R-squared 0.32 0.23 0.17 0.17 0.17 0.17
Test Results
Partial R-squared 0.186 0.080 0.100 0.038 0.061










Hausman t-test on exogeneity (-4.77)** (-5.23)** (-1.73) (-3.20)** (-2.14)*










N 1,355 1,355 1,355 1,355 1,355 1,355
•  7 regional dummy variables are included.
•  Robust standard errors in parentheses. * Significant at 5% level. ** Significant at 1% level.
•  Pv: Critical significance level.25
Table 4
Schooling Equations with Educational Law Change Instruments



















































































R-squared 0.06 0.08 0.06 0.08 0.06 0.08
N 1,355 3,025 1,355 3,025 1,355 3,025
•  7 regional dummy variables are included.
•  Robust standard errors in parentheses. * Significant at 5% level. ** Significant at 1% level.
•  Omitted tenure in PHOGUE: less than 6 months.26
Table 5
Wage Equations with Educational Law Change Information
OLS E57 E60 E57 and E60
ECBC PHOGUE ECBC PHOGUE ECBC PHOGUE ECBC PHOGUE








































































































R-squared 0.32 0.46 0.14 0.25 0.14 0.25 0.14 0.24
Test results
























N 1,355 3,025 1,355 3,025 1,355 3,025 1,355 3,025
•  7 regional dummy variables are included.
•  Robust standard errors in parentheses. * Significant at 5% level. ** Significant at 1% level.
•  Pv: Critical significance level.
•  Omitted tenure in PHOGUE: less than 6 months.27
Table 6























































R-squared 0.07 0.46 0.25
Test results
Partial R-squared 0.0005
F-test on excluded variables F (1, 3011)
1.25
Hausman￿s t-test on exogeneity (-1.06)
N 3,025 3,025 3,025
•  7 regional dummy variables are included.
•  Robust standard errors in parentheses. * Significant at 5% level. ** Significant at 1% level.
•  Pv: Critical significance level.
•  Omitted tenure: less than 6 months.28
Table 7

































































R-squared 0.07 0.14 0.32 0.14 0.18
Test results
Partial R-squared 0.027 0.088




Hausman￿s t-test on exogeneity (￿0.50) (￿2.67)**
Sargan￿s identification test (2) 3.79
(pv 0.150)
N 1,355 1,355 1,355 1,355 1,355
•  7 regional dummy variables are included.
•  Robust standard errors in parentheses. * Significant at 5% level. ** Significant at 1% level.




Total Before 1957 After or 1957
Mean SD Mean SD Mean SD
Years of schooling 9.62 3.84 9.22 4.19 10.20 3.19
Wage 694.04 464.25 773.11 503.25 577.61 370.85
Ln wage 6.38 0.57 6.50 0.55 6.22 0.55
Age 37.90 11.40 45.57 7.80 26.60 4.15
Tenure 10.77 10.29 15.38 10.67 4.00 4.17
N (%) 1,355 769 (56.7%) 586 (43.24%)
Total Before 1960 After or 1960
Mean SD Mean SD Mean SD
Years of schooling 9.62 3.84 8.99 3.97 10.66 3.38
Wage 694.04 464.25 742.31 466.83 614.09 449.11
Ln wage 6.38 0.57 6.46 0.53 6.25 0.59
Age 37.90 11.40 44.35 8.82 10.66 3.38
Tenure 10.77 10.29 14.58 10.75 4.48 5.16
N (%) 1,355 786 (58%) 569 (42%)
Total No College Availability College Availability
Mean SD Mean SD Mean SD
Years of schooling 9.62 3.84 8.95 3.92 10.22 3.67
Wage 694.04 464.25 664.15 468.26 721.20 459.23
Ln wage 6.38 0.57 6.33 0.60 6.44 0.53
Age 37.90 11.40 39.61 11.47 36.34 11.11
Tenure 10.77 10.29 11.34 10.34 10.26 10.23
N (%) 1,355 580 (42.8%) 775 (57.2%)30
Table A.2
Descriptive Statistics. PHOGUE.
Total Before 1957 1957 or After
Mean SD Mean SD Mean SD
Years of schooling 8.81 4.06 8.49 4.28 9.16 3.76
Wage 897.48 512.89 1022.45 567.48 758.28 400.93
Ln wage 6.67 0.49 6.80 0.48 6.52 0.45
Age 39.13 11.42 48.15 7.09 29.08 5.28
Tenure
Less 6 months 0.0935 0.29 0.0483 0.21 0.1439 0.35
6-12 months 0.0654 0.24 0.0351 0.18 0.0992 0.30
1-2 years 0.0564 0.24 0.0294 0.16 0.0866 0.28
2-4 years 0.1834 0.38 0.094 0.29 0.2830 0.45
More 5 years 0.5474 0.49 0.7697 0.42 0.2997 0.45
N (%) 3,025 1,594 (52.7%) 1,431 (47.3%)
Total Before 1960 1960- or After
Mean SD Mean SD Mean SD
Years of schooling 8.81 4.06 8.68 4.31 9.01 3.61
Wage 897.48 512.89 1012.11 557.48 714.97 364.70
Ln wage 6.67 0.49 6.79 0.48 6.47 0.43
Age 39.13 11.42 46.42 7.83 27.51 4.56
Tenure
Less 6 months 0.0935 0.29 0.0416 0.22 0.1602 0.36
6-12 months 0.0654 0.24 0.0376 0.19 0.1096 0.31
1-2 years 0.0564 0.24 0.0301 0.17 0.0985 0.29
2-4 years 0.1834 0.38 0.1081 0.31 0.3033 0.45
More 5 years 0.5474 0.49 0.7443 0.43 0.2393 0.42
N (%) 3,025 1,858 (61.4%) 1,167 (38.6%)
Total First and Second Term Third and Fourth Term
Mean SD Mean SD Mean SD
Years of schooling 8.81 4.06 8.89 4.09 8.71 4.02
Wage 897.48 512.89 912.49 541.03 881.24 480.26
Ln wage 6.67 0.49 6.68 0.50 6.66 0.47
Age 39.13 11.42 39.01 11.39 39.25 11.45
Tenure
Less 6 months 0.0935 0.29 0.0909 0.28 0.0963 0.29
6-12 months 0.0654 0.24 0.0648 0.24 0.0660 0.24
1-2 years 0.0564 0.24 0.0597 0.23 0.0529 0.22
2-4 years 0.1834 0.38 0.1787 0.38 0.1885 0.39
More 5 years 0.5474 0.49 0.5477 0.49 0.5471 0.49


























































































First cohort who started
their education (EGB) in
the New System (course
1970-1971).
Individuals who were
born in this year or after
and who started their
studies in the old system
(Primary School I￿s
students) and became the
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